duced, but the diameter is 25%-30% of normal. Primary spermatocytes represent the most advanced spermatoDmc1 knockout mice revealed the conserved function of Dmc1 throughout evolution (Pittman et al., 1998 ; Yosgenic cells in the Hop2 knockout, indicating that spermatogenesis is blocked at prophase of meiosis I. Arhida et al., 1998). To define the function of the mammalian Hop2, we have generated a knockout mouse. The rested cells undergo extensive apoptosis that could be detected in a fraction of the tubules ( Figure 1C) . Female animals did not show any gross anomalies in somatic tissues but developed a profound deficiency in gametoHop2 knockouts show ovarian tubulostromal hyperplasia with no follicles present ( Figure 1B) Figure S1A at http://www.
in Chromosome Synapsis developmentalcell.com/cgi/content/full/5/6/927/DC1).
To investigate the defect in meiosis I in greater detail, A correctly targeted clone was injected into blastocysts, we prepared chromosomal spreads from Hop2 Hop2 Ϫ/Ϫ spermatocytes show extensive ␥H2ax staining that persists to the most advanced stages with the maximum extent of synapsis ( Figure 3A) . Similarly, Nbs1 staining remains distributed all over the nuclei ( Figure  3B ). Rad51, Dmc1, and Rpa foci are highly abundant in Hop2 Ϫ/Ϫ spermatocytes and localize to synapsed as well as asynapsed regions (Figures 3C-3H ). These results indicate that DSBs are generated in the Hop2 knockout spermatocytes but are not repaired. Furthermore, the presence of the Rad51/Dmc1/Rpa foci also strongly suggests that the DNA ends are already processed and prepared for strand invasion but that in the absence of the Hop2 protein the repair cannot proceed. Thus, the chromosomes have DSBs, and the proper RecA homologs are loaded onto them as if they are primed for and on the cusp of synapsis but can't initiate this process. These findings suggest that the Hop2 protein might play a heretofore-unrecognized central role in bringing meiotic chromosomes together.
Discussion
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